Cellular and secreted forms of acetylcholinesterase in mouse muscle cultures.
When grown in primary cell culture in the absence of neurons, muscle cells from a variety of species synthesize several forms of acetylcholinesterase (AChE), including the collagen-tailed A12 form. A12 AChE has been the subject of much study because it is thought to be a major functional enzyme form normally found in the basal lamina at the neuromuscular junction. In this paper, we show that muscle fibers derived from mouse embryos and neonates are also able to synthesize substantial percentages of their AChE as the A12 form when grown in vitro. This synthesis is modulated by a process associated with spontaneous muscle contractile activity since both total enzyme levels and the proportion of A12 AChE expressed on the cell surface are decreased when the cells are grown in the sodium channel blocker tetrodotoxin, which blocks muscle contraction. On the other hand, when the cells are treated with veratridine, which opens sodium channels, thereby mimicking one aspect of muscle contraction, their AChE levels are comparable to those of untreated cells. Although smaller in magnitude, these changes are similar to those seen in rat muscle cultures. A novel feature of mouse muscle cultures, not seen in those from rat and chick, is the presence of a secreted enzyme form that sediments in the same position as the cellular A12 form (when separated on sucrose density gradients containing high salt) and is also collagenase sensitive.